Regression analysis was used to study retention and graduation for the fall 1996 entering class of students at a midwestern research extensive university (n = 3,610; 44% female, 8% minority, 77% in-state). Logistic regression was used to predict the likelihood of a student being retained for each of four years, and the outcome of graduation at the end of years four, five, and six. Odds ratios were employed to provide insight into the relative contribution of demographic characteristics (age, gender, ethnicity, in-state residency), ability (high school rank, high school rank 2 , ACT score), environmental (university athlete, university honors program, first-generation student, entering college), and financial aid data (gift, loan, and work-study) characteristics.
INTRODUCTION
What accounts for the ability of some undergraduate students at four-year institutions to |persist through to graduation, and why do others fall by the wayside? Why do some college students drop out before or at the completion of their first year? Is there a particular combination of circumstances and characteristics that maximizes the chances a college student will persist for one year, two years, three years, four years, or more, and finally graduate?
In this article, we offer interpretations of the results from the statistical analysis of the cohort of undergraduates who entered a major midwest land grant research extensive university in fall 1996, following their progress (or lack thereof) of retention over four or more years toward graduation. A logistic regression model is used to predict individual student outcomes of retention or nonretention at the end of academic years one, two, three, and four, and the outcome of graduation or nongraduation at the end of years four, five, and six. This six-year perspective is common in studies of undergraduate retention and or graduation at four-year institutions of higher education; it is employed, for example, in compiling the federal IPEDS (Integrated Postsecondary Education Data System) database (for construction of the 150% of four years criterion for measuring graduation rate success, see http://nces.ed.gov/ipeds/web2000/EditSpec_grs.asp#E12). Logistic regression is appropriate for analyses in which a categorical, and particularly a dichotomous, dependent variable is to be predicted by a linear combination of categorical and continuous independent variables (Hosmer & Lemeshow, 2000) .
The student demographic variables employed in this analysis are: student age, minority status, gender, and in-state residency. In addition, separate indicator variables were entered into the model to account for differences across colleges, with the Colleges of Engineering, Business, Design, Agriculture, Education, and Family & Consumer Sciences (FCS) represented by indicator variables, and the final college, Liberal Arts & Sciences (LAS) treated as the comparison group. Students in Veterinary Medicine and interdisciplinary students were omitted, because Veterinary Medicine students are in a professional program and interdisciplinary programs are difficult to assign to a specific department or college.
The following student academic characteristics also were included: student athlete or non-student athlete, high school rank (both linear and quadratic components were incorporated in the model), whether the student is in the honors program, and whether the student is a first-generation college attendee. The student was identified as first-generation if neither parent had ever attended college. Finally, the model incorporated the amount of student aid from the following sources: gift, loan, and work-study.
Our two purposes in postulating this model are: a) to provide a scholarly perspective and contemporary update on the components of student retention and graduation that are part of the previous research literature in student affairs; and b) to establish the basis for a strategy that could be used by administrators of higher education institutions who quite rightly are concerned about how best to respond to pressures for performance and accountability by public and private funding sources, as well as by students and their parents or guardians. Our scholarship is informed by the results of these previous findings, as well as by the desire to establish a strong statistical basis for understanding the dynamics underlying the complex interplay among student, family, and institutional traits that are associated with student persistence and graduation.
To keep faith with the societal forces and groups that support them and that in turn expect a reward for their support, higher education institutions can benefit greatly from knowing why and at what point their enrolled students persist or fail to persist. This information potentially is invaluable to student affairs officers, as well as to higher education executive officials, student counselors, faculty, and student support groups, among others. Ultimately, the findings of the model may permit university officials and others to calculate, for example, the probability of retention after the first year of a minority female resident, majoring in business, with high school rank at the 75th percentile, and with ACT score of 34, or the likelihood of graduation in four years of an entering student who is a majority male resident, majoring in education, and with high school percentile rank of 85 and ACT score of 24. Such models provide a powerful scientific basis for calculating such outcomes with a high degree of accuracy for any reasonable combination of student characteristics.
LITERATURE REVIEW
Student background characteristics frequently have been studied for their relationship to retention. Astin (1993 Astin ( , 1999 found an association between persistence and students' involvement in college life through his Cooperative Institutional Research Program (CIRP) survey data. Tinto's (1993) study of retention found that a student's decision to remain at an institution is due to personal characteristics, academic background, and integration into the academic and social life of the campus.
A number of researchers have linked academic ability and achievements with students' persistence in college, and these two variables explained effects from most other student background characteristics. For example, social influences, especially those of parents, peers, and teachers, have been found to have an important effect on persistence (Bank, Biddle, & Slavings, 1992) . Cabrera, Nora, and Casteneda (1993) , used structural equation modeling to test persistence and found GPA, institutional commitment, encouragement from friends and family, goal commitment, academic integration, finance attitudes, and social integration to affect students' intent to persist.
Other researchers have examined demographic variables in relationship to degree completion. Astin (1993) found that a higher proportion of men than women finished degree programs, but of those who dropped out, a greater proportion of women were voluntary withdrawals rather than academic dismissals.
A number of previous studies have focused on the retention of minority students (Murtaugh, Burns, & Schuster, 1999; Peltier, Laden, & Matranga, 1999) . McNairy (1996) noted that possible barriers to retention and graduation of students of color included inadequate high school preparation, inadequate study habits, the imbalance in gender representation of students of color on most campuses, and poor goal-setting patterns. For example, Latina students' retention was found to be influenced by the mother's role in the student's home, the mother's support of her daughter's educational goals, type of parenting received, type of schooling (integrated vs. segregated), marital status, number of children, and sex-typed roles. Adequate financial aid, individual academic support systems, better social/ cultural support systems, and a welcoming campus environment were found to be promoters of retention (Rodriguez, Guido-DiBrito, Torres, & Talbot, 2000) . For Asian-American students a realistic self-appraisal and community service were significant indicators of a student's retention (Ting, 2000) .
Significant predictors of persistence from first to second year were high school academic achievement and parent education. Female and White student status were predictors of early departure. In addition, students who receive substantial support to attend college, or who wish to reject the attitudes and values of their past communities, are less likely to leave college early (Elkins, Braxton, & James, 2000) .
Specific attention has been given to first-generation college students, who may be disadvantaged in their academic pursuits. Studies have shown that compared to students with at least one parent who had attended college, firstgeneration students have weaker academic preparation, fewer academic and financial resources (Penrose, 2002) , increased time demands (Pascarella, Pierson, Wolniak, & Terenzini, 2004; Penrose, 2002) , and less exposure to the academic environment in their home (Ting, 2003) . Although first-generation students generally do not lack in ability, often they may feel less prepared for college and have a greater fear of failure than students whose parents have earned at least a bachelor's degree (Bui, 2002; Pascarella et al., 2004; Warburton, Bugarin, & Nunez, 2001) .
Other studies described the pressures and challenges that low-income, firstgeneration minority students experience (Berger & Braxton, 1998; Heggins, 2001; Masursky, 1997; Olenchak & Hebert, 2002) . Although first-generation students and minority students do suffer challenges, institutional retention efforts must take the needs of such students into account if increased educational attainment rates are desired (Berger & Braxton, 1998; Penrose, 2002; Thayer, 2000) .
For high-achieving college students, public university honors programs have frequently offered special benefits such as smaller class sizes, increased faculty contact and attention, and opportunities to help with research, participate in community service, or expectations of participation in cultural events both on-and off-campus (Denk, 1998; DeSalvo & Ritchey, 1996; Glennen, Martin, & Walden, 2000; Long, 1998; Noldon & Sedlacek, 1998) .
Students' participation in athletics can offer challenges that may interfere with retention. A student-athlete typically selects an institution based on degree program options, head coach, academic support systems on campus, type of community in which the campus is located, and the school's sports traditions (Gabert, Hale, & Montalvo, 1999; Letawsky, Schneider, Pedersen, & Palmer, 2003) . Hyatt (2003) found that student athletes may feel isolation due to practice schedules and living arrangements. For this and other reasons, attrition may result once their eligibility is exhausted or academic progress is not attained, or if they are drafted into professional athletics. Hyatt (2003) found this was especially true for African-American student-athletes.
Important to this study is previous research on the relationship of financial assistance and student retention. A meta-analysis of 31 studies found financial aid to have a small, but significant, positive effect on student persistence, enabling lower-income students to persist at a rate roughly equal to that of middle-and upper-income students. As students progressed toward graduation, the amount of financial aid and unmet need became more important discriminators than types of financial aid (Murdock, Nix-Mayer, & Tsui, 1995) .
Student aid provides financially needy students with a "level playing field" in comparison to students whose families can afford to pay for their education as measured by the expected family contribution by the Free Application for Federal Student Aid (FAFSA). Students receiving need-based and non-need-based aid were found to be just as likely to graduate from medical school as were students not receiving aid (Jones & Moss, 1994) . Perna (1998) found that the type of financial aid package students received influenced persistence. Other researchers found that the total amount of aid and the amounts of grants and loans received were related significantly to persistence (Somers, 1994; St. John, Kirshstein, & Noell, 1991) . Another recent study (Kerkvliet & Nowell, 2005) found that the effects of financial aid may differ by institution, sometimes negatively.
Grants have been especially instrumental in the retention of low-income students. "Grant aid lowers the probability that low-income students will drop out. . . . [F] or low-income students, grant aid is relatively more effective during the first school year than in subsequent years" (General Accounting Office, Health, Education, & Human Services Division, 1995, p. 3). Another study (Creech, 1998) found that students from low-income families who applied for Pell Grants were less likely to drop out of school. State and institutional grants played an increasingly important role in maintaining affordability in the new context of higher tuition and higher loans (St. John, Hu, & Tuttle, 2000) . Students who received grants in their first year of study were more likely than students without grants to remain enrolled (Porter, 1989) .
Although student aid in general has a positive effect on persistence, loans in particular contribute to retention (St. John et al., 1991) . Students who borrowed to pay for their education had higher postsecondary persistence rates than those who did not borrow (Cuccaro-Alamin & Choy, 1998) . Borrowing enough to reduce the amount of time a student needs to work to no more than 15 hours per week may increase a student's chances of completing her or his degree (Horn, Berktold, & Malizio, 1998) .
The effects of working are mixed. Pascarella and Terenzini (1991) reported that there is consistent evidence demonstrating that off-campus employment has a negative effect on year-to-year persistence and on bachelor's degree attainment, while part-time on-campus employment has a positive influence. Working has positive effects on student-faculty integration and satisfaction, and no negative effects were found for GPA and progression rates (Urahn & Nettles, 1987) .
RESEARCH HYPOTHESIS
The goal of this study was to determine the factors that play a role in retention and graduation from a midwestern land grant research extensive university. The specific research question is, "What identifiable student input characteristics and environmental influences can be used to predict year-by-year retention, and graduation within six years?"
METHODOLOGY
The study was conducted at a research extensive university located in the midwest. The University has an undergraduate population of nearly 20,000 undergraduates and over 4,000 graduate students. The cohort studied were freshmen who entered in fall 1996. The data were drawn from a variety of sources, including the Office of the Registrar, the Office of Admissions, and the Office of Student Financial Aid. The freshmen cohort was representative of an overall undergraduate population that was 44.3% female, 8.0% minority, 77.4% in-state. Of the student population, 6.2% were first-generation students, and 4.5% were in a university honors program.
In answering this research question, Astin's I-E-O model (1993) was utilized to frame the analysis and discussion. Input characteristics included students' pre-entry demographic and academic ability measures. Experience variables included the college within the university first selected by the student and the financial aid received each year. At the institution being studied, the student could first select an academic major in one of seven undergraduate colleges. Students who were unsure of their major when they entered the institution could select an "undecided" major within a college or declare "open option," which is administered in the College of Liberal Arts and Sciences.
Binary logistic regression was applied to data for each of the years from 1997-2002 to determine which variables influenced students' retention and graduation. Binary logistic regression is appropriate when the dependent variable is dichotomous and the independent variables are continuous and/or categorical. In this study, both student retention and graduation status were coded as 0 ("no") and 1 ("yes"). The independent variables that predicted these binary outcomes fell into two groups:
Input Variables
1. Demographic variables included age, and whether the student was an ethnic minority, a female or not, and an in-state resident or not. Age was the only continuous variable in this group; all others are categorical. The institution defines a minority student as a U.S. citizen who self-selects one of the following ethnic groups: American Indian/Alaskan Native, African American, Asian American, or Hispanic. This definition was adopted in this study.
2. Academic preparation variables included high school rank and ACT score. These two variables are continuous.
Environment Variables
1. The predictor variables in this category included indicator variables for participation in: athletics, university honors program, and first-generation programs. The entering college was delineated further by six dummy variables, each corresponding to a specific college. The College of Liberal Arts and Sciences was coded as the reference group, and hence was eliminated from the models. Because the relationship between retention/graduation and high school rank was found later to be curvilinear, a quadratic term for high school rank also was included. These variables, together with the original high school rank and ACT score, are continuous. All the other variables in this group are categorical.
2. Financial aid variables include gift, loan, and work-study. Gift aid included grant and scholarship aid a student actually received that the student doesn't have to repay. Gift aid can be acquired based on academic or other student attributes, but also may be obtained after demonstrating financial need. Loan aid must be repaid. Some loans are obtained based on demonstrating financial need while other loans require credit worthiness by the student or parent. Work-study aid is paid to a student as wages, based on actual employment within the university or some other qualifying agency. The student initially is awarded an eligibility dollar amount based on federal program guidelines for work-study; however, it is up to the students themselves to secure jobs that qualify for payment of these funds. This program is available only to students who show financial need. Each of the financial variables are continuous.
Because we desired to compare the effect of each of the above independent variables on retention/graduation for different years, seven parallel logistic regressions were conducted. The outcomes were for seven distinct variables: 1-year retention, 2-year retention, 3-year retention, 4-year retention, 4-year graduation, 5-year graduation, and 6-year graduation. These corresponded to the years 1997, 1998, 1999, 2000 (for both 4-year retention and 4-year graduation), 2001, and 2002, respectively. The first two groups of independent variables remained constant throughout all years. However, the third group of independent variables (financial aid) changed annually, and corresponded to the information from the previous year for each model. For example, for 1-year retention, 1996 financial aid data were applied, and for 6-year graduation, 2001 data were applied.
For University purposes a student is considered "retained" only if he/she is still enrolled on the 10th day of classes of a semester. For this study, retention was measured annually, fall term to fall term. It must be noted that retention status is "unconditional"; a student's retention status for a certain year was determined for fall term of that particular year regardless of retention status for previous years. However, a student who graduated in a certain year was considered graduated in each following year. Therefore, if a student were retained for year 1, stopped out in year 2, came back in year 3, and graduated in year 4, the coding of retention/ graduation status in this case would be: 1-year retention = 1, 2-year retention = 0, 3-year retention = 1, 4-year retention = 1, 4-year graduation = 1, 5-year graduation = 1, and 6-year graduation = 1.
EMPIRICAL MODEL
The logistic regression estimates the probability of being retained or graduating in a given year attributable to each independent variable in the regression, holding all other variables constant. The general form of the regressions is:
where b 1 is a vector of coefficients for the demographic characteristics (age, ethnic minority, female, and in-state resident), b 2 is a vector of coefficients for the input characteristics (high school rank, rank squared, ACT composite score, entering college indicators, athlete indicator, honors indicator, and firstgeneration indicator), and b 3 is the vector of coefficients for the independent variables that account for the institutional financial aid (gift, loan, and workstudy). The same regression formula is used for Prob(Graduation).
Results of the logistic regression for retention and graduation are reported in Tables 1 and 2 , including the odds-ratio, which is the magnitude of the change in the probability for a 1-unit change in an independent variable. If the odds-ratio is less than 1, an increase (decrease) in the independent variable leads to a decrease (increase) in the probability of being retained or graduating. If the odds-ratio is greater than 1, an increase (decrease) in the independent variable causes the probability of being retained or graduating to increase (decrease). Tables 1 and 2 provide the significance level, or p-value, for each independent variable. P-values less than .05 indicate that the coefficient has a statistically significant impact on the probability of being retained or graduating. 1. The dependent variable is a binary outcome of being retained (1) or not (0). The program solves the logistic regression equation for the outcome of "being retained." 2. Interdisciplinary students and College of Veterinary Medicine majors were excluded from the analysis.
3. College of Liberal Arts and Sciences was coded as the reference group. 4. Exp(B) stands for the odds-ratio of one group being retained with respect to the other. 5. For "Grant Award," "Loan Award," and "Work-Study Award," the information from the corresponding years were used for each regression. For example, for 1-year retention, information from 1996 was used. Table 1 shows the logistic regression results pertaining to each of the four retention models (1-year, 2-year, 3-year, and 4-year). We summarized below the major (statistically significant) results, focusing on the odds-ratio, which is the expression of the relative likelihood of a student graduating or being retained 466 / WOHLGEMUTH ET AL. 3. College of Liberal Arts and Sciences was coded as the reference group. 4. Exp(B) stands for the odds-ratio of one group graduating with respect to the other. 5. For "Grant Award," "Loan Award," and "Work-Study Award," the information from the corresponding years were used for each regression. For example, for 5-year graduation, information from 2000 was applied.
RESULTS
compared to not graduating or being retained, given the input and environmental characteristics included in the model.
Ethnic minorities had an odds-ratio (0.5828) less than 1, and significantly different from 0 (p = 0.004). This indicated that ethnic minorities were significantly less likely to be retained during their first year. This was consistent with this institution's 1-year retention rates that controlled only for difference in ethnic background. The 1996 cohort 1-year retention rate, as reported by the Institutional Research Office, indicated that all ethnic minority groups were lower than the non-minority 1-year retention rate (University Fact Book, 2000) . The odds-ratio for ethnic minorities' retention rates for subsequent years was even closer to 0 (0.346, 0.315, and 0.260 for the 2-year, 3-year, and 4-year retention rates, respectively), indicating that the magnitude of the difference in retention rates between minority and non-minority students grew over time.
The odds-ratio for gender (1.0516) indicated that females were more likely to be retained for the first year, but the gender gap was not significantly different from 0 (p = 0.633). The difference in retention rates for residents and nonresidents was significantly different from 0 (p < 0.001). The odds-ratio was 1.618, indicating that residents were significantly more likely than nonresident students to be retained. This pattern held across all four retention regressions examined. The differences in retention for minority and resident students may be due in part to the greater cost of attendance for nonresident students, but also may have captured some of the non-pecuniary costs, such as cultural differences, or the lack of social support networks, faced by students who come from other states.
First-generation students did not show significant differences in retention rates for the first 3 years; however, the 4-year retention rate was significantly different from that for non-first-generation students (p = 0.001). First-generation students tended to have a lower 4-year retention rate than did children whose parents held a college degree.
The next three variables (Table 1) controlled for the students' entering academic ability. Institutional data indicated that retention and graduation rates increased as high school rank or ACT scores increased (University Fact Book, 2000) . It was not clear, a priori, that the relationship between rank and retention was linear. Institutional data supported the finding that rank and retention were positively related. Adding a non-linear term (hsrank 2 ) allowed the relationship between rank and retention to increase at an increasing rate or increase at a decreasing rate. The odds-ratios of rank and rank squared were both greater than 1, indicating that students with higher rank were more likely to be retained, and that this relationship increased at an increasing rate. The p-values for rank squared indicated this pattern was not statistically significant in first-year (p = 0.23) and second-year (p = 0.154) retention rates, but was significant in third-year (p = 0.037) and fourth-year (p = 0.032) retention. Students with higher ACT scores were more likely to be retained, and the coefficient was positive and significantly different from zero in all four retention models.
In light of Astin's I-E-O model (1993) , these variables controlled for some of the environmental characteristics students faced while enrolled. Students who participated in the honors program did not show a difference in 1-year and 2-year retention rates, but were less likely to be retained in the third and fourth years (odds-ratios of 0.24 and 0.25 for the 3-year and 4-year retention models, respectively). The first year of the honors program was the most engaging year of the program, and students may have felt a stronger connection with the institution. It also may be that honors students beyond their first year were more likely to transfer to a different school because of lack of satisfaction with their academic major or program, although the reasons for these particular students leaving were not studied here.
Student-athletes were significantly more likely to be retained during the first year (p = 0.019). The subsequent retention models did not show a significant difference for student-athletes compared to student non-athletes. Thus, despite the extra time commitments of practice, travel to games, and competitions, studentathletes were able to maintain retention rates that were not significantly different than those of student non-athletes.
The model also accounts for the initial college a student selects when first enrolling on campus. The odds-ratios indicated that students who chose a college other than LAS (the excluded college) were more likely to be retained. All of the college odds-ratios were positive and significantly different from zero for all four years, except for the College of Design, which was significant only in year 3.
Finally, three environmental financial aid variables controlled for the cost of the college investment. As gift aid increased, the retention rates increased. A $1,000 increase in gift aid, on average, led to an increase in the relative likelihood of being retained compared to not being retained by nearly 13% the first year, 39% the second year, 89% the third year, and 87% the fourth year (see Figure 1) . Since financial aid data changed on an annual basis, this reflected the cumulative increase in being retained. The dramatic increase in the third-and fourth-year retention rates may have been due to the increased cost of transferring during the later years, and to the fact that those students who received gift aid were much less likely to leave as opposed to those without gift aid. The odds-ratio was greater than one and was significant in all retention models. Students from low-income families tended to have larger gift aid as a result of the increased financial need, and students who entered with better preparation (higher ACT scores, more college prep classes, etc.) tended to qualify for merit-based gift financial aid. At the institution being examined here it was clear that these two groups were not mutually exclusive; many of the high-need students also presented strong academic preparation and qualified for merit-based aid.
The amount of loans that a student accepted tended to increase their retention rates for the second, third, and fourth years. Finally, consistent with other research (Nora, 2001; Pascarella & Terenzini, 1991) , students who chose to participate in college work-study had higher retention rates for all four years. The odds-ratio was greater than one for each year.
The same set of explanatory variables was used to predict 4-year, 5-year, and 6-year graduation rates. Table 2 shows the odds-ratios and p-values from the logistic regression models of the graduation rates. Several results stood out as predictors of degree completion at the institution as measured by 4-year, 5-year, and 6-year graduation.
Consistent with the previous finding of lower minority retention rates, ethnic minorities had lower graduation rates. The odds-ratio for gender indicated that females were more likely to graduate in each of the graduation models examined; however, the gender difference in graduation rates declined slightly over time. The odds-ratio for the female indicator variable was one of the strongest predictors of graduation for years 4 and 5. Institutional data indicated that female students had higher grade point averages, which may have contributed to their higher graduation rates. Further analysis is necessary to determine if this was due to female students switching majors less frequently, taking more credits per term, or enrolling in majors that could be completed in fewer terms.
There was not a significant difference in graduation rates between residents and nonresidents, which was not consistent with the retention rates for resident students. For non-resident students who persisted, the increased cost of attendance may have increased their incentive to expedite graduation and thus compensate for the lower retention rates.
The regressions for graduation found that students with higher ACT scores tended to have significantly higher 4-year graduation rates (p = 0.021), which was consistent with the simple correlation reported in the University Fact Book (2000). However, this difference was not significant for the 5-year and 6-year graduation rates (p = 0.143 and p = 0.084, respectively). The odds-ratios for ACT were close to 1, so the impact of a 1-point increase in the ACT test score was not as large as the difference between male and female students. Student-athletes had a significantly lower 4-year graduation rate (odds-ratio = 0.4664); however, the 5-year and 6-year rates were not significantly different from those of student non-athletes. Anecdotal evidence suggested that this may be a result of the increased time commitments placed on student-athletes that led to smaller credit loads taken while athletic eligibility was available. Future research could determine if this was also a result of student-athletes gaining the additional year of athletic eligibility as a result of a "red-shirt" year.
The 4-year graduation rates for students who entered the Colleges of Design, Education, and Engineering were significantly lower than for College of Liberal Arts and Sciences students (odds-ratio less than 1). The magnitude of the oddsratio for entering the institution in the College of Agriculture was the largest of the odds-ratios across all years modeled here. Students who entered the university in a college other than Design were significantly more likely to graduate than were LAS students within 5 and 6 years (odds-ratio greater than 1).
Finally, graduation rates in years 4, 5, and 6 increased with gift aid and work-study aid. With the exception of the 4-year graduation rate, all of the odds-ratios were significantly different from 0 (p < 0.01). Increases in loan aid were related to higher graduation rates in years 5 and 6. The magnitude of the odds-ratio indicated that loan aid had the least impact on graduation of the three categories of financial aid. The largest odds-ratio for work-study aid appeared in the 5-year graduation model, for gift aid and loan aid in the 6-year graduation model.
DISCUSSION
This study included several variables in the regression model to control for the effect of individual differences on student retention and graduation. The results of the analysis allow practitioners to identify characteristics that place students at risk of leaving before their degree is completed. Many of the findings here confirm previous research and provide insight into program effectiveness. Despite the programs available to minority students, their retention rates are significantly lower than for non-minority students. The preparation and cultural adjustment challenges experienced by students of color when they attend this institution are not sufficiently diminished by the programs provided. Aside from the barrier of being a student of color on a predominately White campus, inadequate high school preparation and study habits are among other obstacles many minority students must overcome (McNairy, 1996) . The difference between ethnic minorities and non-minorities increases as students advance beyond the freshman year. This suggests that it is important not only to have programs available for newly enrolled minority students, but also for those who continue as juniors and seniors.
The challenges for first-generation students show up only in their 4-year graduation rates. This may result from the additional support that is available for first-generation students that generally is targeted toward new students, rather than to students in their last years of study. Our findings in this regard differ from those of Duggan (2001) , who found that first-generation status was a negative predictor of 1-year retention. Programs that target first-generation and ethnic minorities, such as the Federal Trio Programs, seem to address students who are more at risk of departing before completing their degrees. Furthermore if, as McNairy (1996) concludes, minority students are less prepared academically, a compound effect arises from being a minority student with lower class rank and lower ACT scores, both of which decrease the likelihood of being retained or graduating.
Males are more likely than female students to be retained, but less likely to graduate. These results are consistent with broader retention and graduation trends, but are inconsistent with Astin (1993) , who found men were more likely to complete a degree. The odds-ratio for being female is one of the strongest positive predictors of graduation for years 4 and 5, and remains a positive predictor for year 6. Men may be more likely than women to stop-out and thus take longer to complete their degree requirements. Also, a larger share of males are enrolled in the College of Engineering, in which completing a degree often requires more than four years.
The finding that student-athletes are more likely to be retained the first year may be related to the additional attention focused on them by the athletic department. Student-athletes are much less likely to graduate in 4 years because of the increased time commitment given to practice and competition during their years of eligibility. Note that the difference in graduation rates fades in years 5 and 6. These results do not support the idea proposed by Hyatt (2003) that the end of eligibility results in lower graduation rates. Therefore, while Hyatt (2003) found that student athletes may feel isolated, with the added commitments of practice and competition, they appear able to overcome those differences either from the additional academic support provided or the self-determination to complete their degrees.
It is clear from these results that financial aid can play an important role in increasing student retention and graduation, consistent with previous studies. The result of increased gift aid is generally larger than for increased loan or work-study aid. However, since gift aid is in limited supply at most institutions, other forms of aid also must be considered. Increasing loan aid in later years does increase retention and graduation rates, consistent with Cuccaro-Alamin and Choy (1998). Students may be better aware of the value of completing their degrees, as they are closer to graduation and more willing to make investments in completing, even if there are strings tied to future earnings. On the other hand, students who take out loans may be more compelled to complete their degrees to ensure access to higher earnings. The findings of the work-study program are consistent with those of Urahn and Nettles (1987) and Pascarella and Terenzini (1991) in that the odds-ratio is greater than one, so increased work-study aid is positively related to increased retention and graduation. An increase in aid of any source would lead to higher retention. The increased aid reduces the current financial resources required to complete the degree and makes staying in college more feasible financially. This suggests further analyses to examine if retention and graduation rates are determined by the ability to pay for college, measured perhaps by the expected family contribution of FAFSA filers.
CONCLUSIONS
When institutions start to focus on total enrollment, understanding what influences retention and graduation rates may become increasingly important. This research provides a framework for segmenting each factor across several years of retention and graduation, and shows the importance of including financial aid variables when examining retention and graduation. It is particularly interesting to note that gift aid and work-study aid play key roles in year one, whereas all three forms of aid are important in years two through four. This suggests the efficacy of a policy that would provide more gift aid in the early years and more loan aid in later years. While this type of aid stereotypically is called "front loading," such a strategy would be fiscally advantageous to the institution without detracting significantly from the students' prospects for obtaining a degree.
The largest detrimental effect among minority students is in the first year. The significant early exit of minority students may weaken the community and social networks of the survivors. While the programs in place for ethnic minority students are likely to assist in academic success, minority students have not yet achieved equity in retention and graduation.
This research also brings to question which academic variables are the most important predictors of academic success. Research findings here indicate that ACT is a stronger predictor of retention in the early years of a student's enrollment as well as of 4-year graduation rates. This would support a broad view of academic potential, including test scores and high school rank, when deciding which students can be successful.
The data used here are from a single, relatively homogeneous institution. However, given that the model supports many previous findings, it also may provide insight for other universities. Most certainly, the process and model could be replicated using institutional data. Of particular importance is the inclusion of some measures of student financial aid awarded. Further, the model could be tested again with alternative cohorts and may serve as a benchmark to measure the effectiveness of programmatic changes over time.
As more focus is placed on university retention and graduation, it is important to bring empirically-based and statistically sound approaches into the process of strategic planning for student retention and graduation. Combining these types of analysis with qualitative data may increase the degree to which faculty and staff will embrace institutional retention efforts. As the campus community works together, students will be the prime beneficiaries of these efforts.
